suggested that an interaction between p-aminobenzoate and pantothenate exists. Other evidence supports the postulate that p-aminobenzoate is involved in the synthesis of purine and pyrimidine bases (Cutts and Rainbow, 1949) , methionine (Woods, 1950) , folic acid (Lampen and Jones, 1947) , and other metabolites (Lampen and Jones, 1946;  Winkler and DeHaan, 1948) .
Inasmuch as p-aminobenzoate may function in the formation of other metabolites in addition to pantothenate, the observed pantothenate-paminobenzoate equivalence for the growth of B. linens may reflect a role of p-aminobenzoate or pantothenate in the formation of other metabolites which are required for growth. A study of vitamins and related compounds has been presented by Purko et al. (1953) . It is the purpose of this paper to report the effect of various nonvitamin components of the basal medium on the pantothenate-p-aminobenzoate interaction. Purko et al. (1953) . Growth was determined turbidimetrically with the Evelyn colorimeter equipped with a 660 m, filter. Readings were taken every 12 hours for at least 180 hours.
Growth medium. The basal medium and additions which comprise the synthetic medium are shown in table 1. Supplements and water were added to 3.5 ml of double strength basal medium to a total volume of 7 ml. Cystine was sterilized alone by filtration or autoclaving. Tubes of media were autoclaved for six minutes at 121 C, inoculated, plugged, sealed, and aerated as described by Purko et al. (1951) .
RESULTS
To test for an interaction between pantothenate or p-aminobenzoate and various added metabolites, a synthetic medium was developed which supported rapid growth. Pantothenate, p-aminobenzoate, and biotin were included since only these vitamins had a growth promoting effect (Purko et al., 1953) . The addition of ammonium nitrogen (0.5 per cent (NH4)2SO) or any one of 22 amino acids with or without vitamin B6 to the basal medium (table 1) did not initiate growth. After a long incubation time, slow growth was observed in the basal medium supplemented with glutamic acid or glutamic acid plus cystine. Rapid growth was obtained, however, when 22 amino acids or 0.5 per cent casein hydrolyzate (casamino acids, Difco) 568 on September 23, 2017 by guest http://jb.asm.org/ Downloaded from was added, the growth being greater on the latter. When any one of 22 amino acids was omitted, growth occurred although the rate and amount varied considerably. The omission of either cystine, methionine, or leucine decreased the rate and amount of growth (figure 1). A similar but lesser effect was observed on the omission of lysine, histidine, or arginine. Gluta- no case where a metabolite was omitted did a requirement for both pantothenate and p-aminobenzoate appear. When the only vitamin present was p-aminobenzoate, an appreciable decrease in growth rate was observed when either cystine, proline, fl-alanine, or methionine was omitted (figure 2). Some decrease resulted from the omission of arginine, aspartic acid, alanine, threonine, and lysine. When the only vitamin present was pantothenate (figure 3), cystine, isoleucine, and ,-alanine in particular were required for maximum growth. The addition of adenine, guanine, and uracil to the synthetic medium conta g either vitamin did not affect the growth response appreciably. 
